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Lowell Observatory s tands  on Mars H i l l  j u s t  west o f  F l a g s t a f f ,  Arizona. Since 
i t s  founding i n  1894 by Pe rc iva l  Lowell, t h e  observatory has continued t o  grow 
and change u n t i l  today t h e r e  a r e  many more bui ld ings  and te lescopes  than t h e r e  
were i n  Lowell's day. The bu i ld ings  t h a t  were most d i r e c t l y  connected with 
Lowell and h i s  work a r e  included i n  pa rce l  one of t h e  landmark. These inc lude  
t h e  adminis t ra t ion  bui ld ing ,  a res idence  which conta ins  Lowell's l i b r a r y ,  t h e  
Lowell 24-inch r e f r a c t o r  and i t s  housing, t h e  Lowell Mausoleum, a s tone  water  
tower, and one o f  t h e  astronomers'  res idences .  Located i n  pa rce l  two i s  t h e  
g a t e  Lowell designed f o r  t h e  access  road t o  t h e  h i l l .  

The 24-inch Refrac tor  and Housing (1896). Designed and b u i l t  by Godfrey Sykes, 
t h e  housing of  t h e  t e l e scope  is  a c i r c u l a r  s t r u c t u r e  40 f e e t  i n  diameter and 
25 f e e t  t a l l  constructed of  t h e  l o c a l  Ponderosa pine.  The moveable top  h a l f  of 
t h e  s t r u c t u r e  was described by Sykes a s  I1a huge inve r t ed  bucket surmounted by a 
f l a t t i s h  conica l  l id;If  i t s  i n t e r i o r  framing i s  a l s o  of  l o c a l  p ine  covered with 
metal shee t ing .  The top  has had t h r e e  systems f o r  r o t a t i o n :  a t r a c k  of  water  
on which it re s t ed ,  r a i l road - type  f langed wheels, and t h e  present  system o f  
rubber t i r e s .  A t  p resent  t h e  dome is  a b i t  ou t  of  t h e  round and i s  d i f f i c u l t  
t o  move i n  winter .  The I f f l a t t i s h  conica l  l i d "  opens and c loses  from t h e  
c e n t e r  t o  permit t h e  use  of t h e  te lescope .  The i n t e r i o r  o f  t h e  s t r u c t u r e  has 
t h e  te lescope  and i t s  mounting i n  t h e  c e n t e r  o f  t h e  f l o o r  surrounded by two 
concent r ic  s t ages  f o r  observat ion.  On t h e  second ( top)  s t e p  s tands  Lowell's 
moveable observat ion platform. The te lescope  i s  s t i l l  used f o r  s t e l l a r  
photography. 

The Mausoleum (c. 1916). D i r e c t l y  no r theas t  of t h e  dome l i e s  Lowell's tomb 
designed by h i s  widow, Constance Savage Keith, i n  t h e  Sa turn  motif Lowell 
chose f o r  t h e  observatory.  The c i r c u l a r  s tone  t a b l e  tomb is  embellished 
with Roman Doriccolums support ing a s tone  en tab la tu re  surmounted by a b lue  
g l a s s  dome. The Lowell sarcophagus i s  v i s i b l e  through t h e  door. 

The Lowell Library (c.  1894). Northeast o f  t h e  mausoleum i s  a modern wood 
and s tone  res idence  a t tached t o  t h e  Lowell Library, a l l  t h a t  remains o f  
Lowell1 s "Baronial Mansion.I1 The Lowell home grew i n  a rambling s o r t  o f  way 
over  t h e  years  a s  Mrs. Lowell added one room a f t e r  another .  Af t e r  h e r  death, 
t h e  e s t a t e  found t h e  house too  expensive t o  maintain, so a l l  bu t  t h e  l i b r a r y  
was demolished and a smal le r  res idence  b u i l t  incorpora t ing  t h e  Library.  One 
of t h e  astronomers l i v e s  the re .  

The Administrat ion Building (1914). West o f  t h e  res idence  incorpora t ing  t h e  
Lowell Library i s  t h e  s tone  adminis t ra t ion  bui ld ing .  The most prominent 
f e a t u r e  of t h i s  bu i ld ing  is  t h e  rotunda a t  t h e  south ent rance ,  which Lowell 
designed t o  commemorate Saturn and i t s  r ings .  Around t h e  c i r c u l a r  s t r u c t u r e  
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Lowell Observatory was founded i n  1894 by Pe rc iva l  Lowell and was a t  t h e  time 
t h e  one s i g n i f i c a n t  cen te r  of pure s c i e n t i f i c  research  i n  t h e  southwest.  While 
t h e  observatory i s  r e l a t i v e l y  small  and was u n t i l  l a t e l y  supported by Lowell's 
p r i v a t e  for tune ,  it has been t h e  scene of many s i g n i f i c a n t  d i scove r i e s .  I t  
was he re  t h a t  Lowell pursued t h e  in t ens ive  s tudy of Mars which culminated i n  
h i s  theory t h a t  t h e  p l ane t  was inhabi ted  by i n t e l l i g e n t  beings.  He a l s o  d id  
t h e  computations t h a t  l e t  t o  t h e  discovery of P lu to  a t  t h e  observatory.  
D r .  Andrew E l l i o t t  Douglassfs  research  i n t o  zodiacal  l i g h t  and sunspot 
phenomena l ed  t o  t h e  modern sc ience  of dendrochronology ( the  sc ience  of da t ing  
th ings  wi th  re ference  t o  t r e e  r ings )  by uncovering t h e  l i n k  between cl imate 
and t h e  spaces between t r e e  r ings .  Perhaps t h e  most important was V.M. 
S l i p h e r ' s  1912 discovery t h a t  t h e  universe  was expanding, a discovery of t h e  
f i r s t  magnitude and one which is  b a s i c  t o  modern astronomy. The observatory 
continues today t o  pursue astronomical knowledge as  i t  has done f o r  over  80 
years .  

H i s  t o r y  

Pe rc iva l  Lowell was born i n  Boston, March 13, 1855, t h e  son o f  Augustus and 
Katherine Bigelow (Lawrence) Lowell. He was t h e  b r o t h e r  of poet Amy Lowell 
and A. Lawrence Lowell, p re s iden t  o f  Harvard from 1909 t o  1933. In  1876 he 
graduated from Harvard, where he had d i s t ingu i shed  himself  i n  mathematics. 
Af t e r  t r a v e l i n g  abroad, he re turned  t o  t h e  Boston business  world where he 
took an a c t i v e  p a r t  i n  t h e  management o f  co t ton-mi l l s ,  t r u s t s  and e l e c t r i c  

, ,.&$Jl&@&i,es.+c~-~** 
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not  s c i e n t i f i c b u t  l i t e r a r y ,  r e s t i n g  on t h e b o o k s  he 
Japan and Korea. H i s  oub l i ca t ions  included Chosen - 

'. *he Land o f ,  thk  yb rn ing  ~ H l m  (1885) ; The s 6 u l L ' o f  t h e  Far ~ a s t  (1888) ; Noto 

1 (149'lE-*"ariiP'?3tE:CXlt 'Japan (1895) . H i s  h e a r t  was never f a r  from astronomy and 
I 
t 

mathematics, howeyer. Ever s i n c e  1877 he had been i n t e r e s t e d  i n  Mars a f t e r  

j ,v 
-.. , the I t a l i a n  astroAomer Schiapare l  li discovered f i n e  markings on t h e  p l ane t  
which he c a l l e d  ' cana l i .  S c h i a p a r e l l i ' s  eyes ight  f a i l e d ,  and Lowell decided 
t o  devote h i s  t a l e n t s  and fo r tune  t o  car ry ing  on t h e  work. 

Sent west by Lowell i n  1894, A. E .  Douglass explored t h e  a rea  us ing  a 6-inch 
Clark r e f r a c t o r  t o  explore t h e  n i g h t  sk i e s ,  and chose F l a g s t a f f ,  Arizona 
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a r e  engaged Roman Doric columns separa ted  by long french doors with l a r g e  
transoms above. The t a l l  double entrance doors a r e  s h e l t e r e d  by a p o r t i c o  
supported by columns i n  t h e  same Roman Doric order .  The th ree - s to ry  s tone  
bu i ld ing  has broad windows with l i n t e l s  of dressed s tone.  In s ide  t h e  
rotunda a r e  s c i e n t i f i c  e x h i b i t s ,  some of them i n  t h e  semic i r cu la r  cases t h a t  
used t o  hold t h e  observatory l i b r a r y .  The chandel ie r  a l s o  designed by 
Lowell (see photo) r epea t s  t h e  Saturn mot i f .  The r e s t  of  t h e  bu i ld ing  i s  
used f o r  o f f i c e s .  

The Stone Water Tower. Or ig ina l ly  t h e  only water  system f o r  f i r e f i g h t i n g  on 
t h e  h i l l ,  t h e  tower i s  s t i l l  opera t ive ,  but  i s  now t h e  r e se rve  r e se rvo i r .  

The 1912 Residence. This  capacious and comfortable sh ing le  bu i ld ing  was b u i l t  
t o  house one of t h e  s t a f f  astronomers and h i s  family. 

The I ron  Gate. This ga te ,  loca ted  down t h e  h i l l  a t  t h e  beginning o f  t h e  o l d  
access road, was a l s o  designed by Lowell and b u i l t  l o c a l l y .  Notice t h e  
ubiqui tous  Saturn motif .  

More bui ld ings  and newer te lescopes  have been added t o  Mars H i l l ,  but  those  
wi th in  t h e  landmark boundary remain much a s  Lowell l e f t  them, and a serene  
a i r  of q u i e t  competence pervades t h e  observatory,  t h e  legacy o f  men with t h e i r  
eyes f ixed  on t h e  s t a r s .  
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T e r r i t o r y ,  as  t h e  temporary s i t e  f o r  Lowell's observa t ions .  Professor  W .  H. 
Pickering cons t ruc ted  a temporary dome on t h e  h i l l  ou t s ide  town f o r  t h e  
housing of t h e  new 18-inch Brashear r e f r a c t o r .  Regular observat ions began i n  
Apr i l  1894. Because of F l a g s t a f f ' s  c l e a r  a i r  and t h e  r e l a t i v e  s t a b i l i t y  of 
t h e  p l a t eau  t h e  r e s u l t s  were so  good t h a t  Lowell decided t o  b u i l d  a permanent 
observatory t h e r e .  He ordered a 24-inch r e f r a c t o r  from t h e  famous f i rm of 
Alvan Clark E Sons of  Cambridgeport, Massachusetts. Alvan Clark,  Jr . ,  himself 
came t o  F lags t a f f  t o  i n s t a l l  t he  l ens  i n  1896. 

The dome f o r  t h e  te lescope  was designed and b u i l t  by a F lags t a f f  r e s i d e n t ,  
Godfrey Sykes. Sykes, an English jack-of -a l l - t rades ,  had been a cowboy, a 
drover,  a mining engineer,  and, a f t e r  1901, was a t  t h e  Desert Laboratory i n  
Tucson. In 1896, Sykes owned a ranch, and, with h i s  b ro the r ,  ran  a f i rm which 
claimed t o  be "competent makers of anything." Af t e r  e x t r a c t i n g  t h e  dimensions 
of t h e  des i r ed  s t r u c t u r e  from L ~ w e l l - - ' ~ h e  deemed it  t o  have been a concession 
upon h i s  p a r t  t o  have mentioned t h e  diameter of  t h e  structure"--Sykes designed 
"a huge inver ted  bucket surmounted by a f l a t t i s h  conical  l i d , "  framed i n  t h e  
n a t i v e  yellow pine  of  t h e  Coconino p la t eau ,  t o  be cons t ruc ted  i n  such a 
manner as  t o  be dismantled and taken t o  Mexico f o r  t h e  forthcoming opposi t ion 
of  Mars and then recons t ruc ted  on t h e  h i l l  a t  F l a g s t a f f .  The mechanical 
problems were overcome wi th  d i f f i c u l t y  by Sykes, who had never  done t h a t  kind 
of  work before.  In  h i s  autobiography he quotes  Alvan C la rk ' s  appra i sa l  of 
Lowell: "Percival  Lowell i s  a very  f i n e  and b r i l l i a n t  man, and he has a keen 
mathematical mind, bu t  h i s  only idea  f o r  overcoming a mechanical d i f f i c u l t y  i s  
t o  w r i t e  a checque." 

From 1896 u n t i l  h i s  death t h e r e  i n  1916, Lowell spent  p a r t  of every year  on 
t h e  h i l l  a t  F l ags t a f f .  Pickering and Douglass continued t h e r e ,  too ,  and were 
joined by E .  C .  and V. M. S l iphe r .  

Lowell was obsessed by Mars. A s  he watched t h e  po la r  cap of  t h e  southern 
hemisphere of t h e  p l ane t  sh r ink  as  llsummerll advanced, with a corresponding 
change i n  blue-green color  i n  t h e  "temperate zone,11 he became convinced t h a t  
t h e  l i n e s  he saw--Schiapare l l i f s  canali--were indeed canals  b u i l t  by i n t e l l i g e n t  
l i f e  t o  i r r i g a t e  t h e  s o i l  of t h e  dry  p l ane t  i n  a despera te  s t r u g g l e  f o r  su rv iva l .  
H i s  n i g h t l y  observat ions of t h e  p l ane t s  he complemented wi th  d a i l y  l i t e r a r y  
e f f o r t  a s  he published h i s  f ind ings  i n  a s e r i e s  of popular  books and papers f o r  
s c i e n t i f i c  journa ls .  H i s  theory  of  l i f e  on Mars was r i d i c u l e d  by American 
astronomers; indeed, h i s  fame was always more European than American, f o r  he 
was unburdened wi th  advanced degrees and t h e r e f o r e  was not  regarded as  a member 
of t h e  club.  He always regarded himself as  an llamateurrl--in t h e  sense t h a t  
what he d i d  was withobt remuneration--and Europe had a b e t t e r  apprec ia t ion  of 
t h e  gentleman scho la r  than d i d  America. 

(CONTINUED) 
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Besides h i s  observat ions of Mars, Lowell s tud ied  t h e  development of t h e  s o l a r  
system and t h e  s t r u c t u r e  of Sa tu rn ' s  r i ngs .  Perhaps more f r u i t f u l  than h i s  
Martian t h e o r i e s  was h i s  i n v e s t i g a t i o n  i n t o  t h e  problem of  t h e  trans-Neptunian 
p l ane t .  By observing pe r t e rba t ions  i n  t h e  o r b i t s  of  Neptune, he pos i t ed  t h e  
ex i s t ence  of another  planet--Planet  X--and by 1905 t h e  observatory was engaged 
i n  a sys temat ic  search  f o r  t h e  ou te r  p l ane t .  By a s e r i e s  o f  complex mathe- 
mat ica l  computations, he  a r r ived  a t  a p ro jec t ed  o r b i t  f o r  t h e  unknown p lane t .  
Since t h e  d i f f i c u l t y  of f ind ing  such a small  ob jec t  among s o  many o the r s  was 
extreme, t h e  search was done by comparing photographs taken on d i f f e r e n t  
n igh t s  us ing  a b l ink  comparator. Lowell's computations were wrong--or r i g h t  
f o r  t h e  wrong reasons--and t h e  p l ane t  was considerably darker  than he had 
suggested. He d id  not  l i v e  t o  s e e  t h e  search  completed, bu t  h i s  observatory 
did.  Clyde W.  Tombaugh, another  s e l f - t r a i n e d  astronomer, discovered Planet  
X on photographs taken a t  Lowell Observatory on 23 and 29 January 1930. The 
p l ane t  was subsequently named Plu to  f o r  t h e  dark god o f  t h e  underworId and 
i t s  symbol rendered o r  P. L .  i n  memory of  Lowell. - 
Lowell continued observat ion and pub l i ca t ion  up t o  t h e  day of  h i s  death.  H i s  
books, w r i t t e n  with considerable l i t e r a r y  grace,  were designed t o  b r ing  
astronomy t o  t h e  l i t e r a t e  publ ic .  They inc lude  Mars (1895); The S o l a r  System 
(1903); The Evolution of Worlds (1909) ; and The Genesis o f  t h e  P lanets  (1916). 
He d ied  of apoplexy on 12 November 1916 and was bur ied  nea r  t h e  dome i n  a 
mausoleum designed by h i s  wife using t h e  Sa turn  motif he chose f o r  t h e  
Administrat ion Building. 

Lowell's death d i d  not  b r ing  t o  an end t h e  s c i e n t i f i c  work on "Mars H i l l , "  
f o r  he  l e f t  h i s  not  incons iderable  for tune  t o  endow t h e  observatory.  

Discoveries a t  t h e  observatory were not  confined t o  Lowell h imsel f .  E .  C. 
S l iphe r  was a p ioneer  i n  p l ane t  photography. Andrew E l l i o t  Douglass formed 
t h e  b a s i s  f o r  t h e  modern sc ience  of  dendrochronology when he  observed, while 
s tudying sunspots ,  t h a t  t h e  spacing of t r e e  r ings ,  noted s i n c e  a n t i q u i t y ,  
could be coordinated with c l ima t i c  da ta ,  thus  providing a da t ing  mechanism 
f o r  archeology. W.  W.  Coblentz of  t h e  Bureau of Standards and C.  0 .  Lampland 
measured r a d i a t i o n  from t h e  p l ane t s .  V. M. S l i p h e r  pioneered p l ane ta ry  
spectroscopy and, i n  h i s  observat ions of  t h e  motions o f  ga l ax ie s ,  provided 
f i r s t  evidence of t h e  expansion of  t h e  universe ,  a concept revolu t ionary  i n  
i t s  time and t h e  b a s i s  o f  modern astronomy. Millis's r ecen t  p a r t i c i p a t i o n  
i n  t h e  discovery of t h e  r i n g s  of Uranus shows t h e  observa tory ' s  cont inuing 
importance i n  modern astronomy. 

(CONTINUED) 
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According t o  former d i r e c t o r  John S. Hall ,  t h e  observatory today maintains 
e i g h t  te lescopes ,  t h e  l a r g e s t  o f  which i s  t h e  Perkins 72-inch r e f l e c t o r ,  
owned by Ohio Weslyn Univers i ty  and operated j o i n t l y  by t h e  Perkins Observatory 
o f  t h a t  i n s t i t u t i o n  and t h e  Lowell Observatory. Recent p r o j e c t s  a t  t h e  
observatory inc lude  t h e  measurement of t h e  b r igh tness ,  p o l a r i z a t i o n ,  co lo r ,  
and pos i t i ons  of  a wide range of c e l e s t i a l  ob jec t s .  They a l s o  inc lude  a 
survey o f  s t e l l a r  proper  motions, a photometric double s t a r  program, and 
measurements of  occula t ions  of  s t a r s  by t h e  moon. In  add i t ion ,  t h e  
obse rva to ry f s  P lanetary  Research Center conta ins  t h e  l a r g e s t  c o l l e c t i o n  of 
p l ane ta ry  photographs i n  ex is tence ,  with add i t ions  coming i n  cons tan t ly  from 
observa tor ies  around t h e  world. 

The present  d i r e c t o r  i s  D r .  Arthur A. Hoag, formerly of K i t t  Peak. Lowell 
Observatory i s  open t o  v i s i t o r s  Monday through Friday, 1:30 t o  2:30 p.m., 
and every evening a t  8 p.m. during June, Ju ly ,  and August. There a r e  p lans  
t o  inc rease  t h e  scope o f  v i s i t o r s f  s e rv ices  and t o  add an i n t e r p r e t a t i o n  
cen te r ,  perhaps i n  t h e  rotunda o f  t h e  Administration Building. 
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The Lowell Observatory National H i s t o r i c  Landmark i s  i n  two non-contiguous 
pa rce l s .  

Parce l  one (See Map B): Beginning a t  t h e  po in t  of  o r i g i n  of  t h e  Loop Road ( A ) ,  
proceed nor th  along t h e  e a s t  curb of  t h e  e a s t  loop approximately 1000 f t  . , t o  a 
po in t  where t h e  road curves west ( B ) ;  continue along t h e  (now nor th)  curb of  
Loop Road approximately 200 f t .  t o  t h e  junct ion with t h e  west maintenance road 
(C)  ; continue on t h e  no r th  curb of  s a i d  road approximately 200 more f e e t  t o  
t h e  e a s t  curb of t h e  adminis t ra t ion  bui ld ing  maintenance road (D) . Proceed 
along t h e  e a s t  curb of  s a i d  road approximately 200 f t .  t o  t h e  end of  t h e  road. 
From t h e  end of t h e  road, proceed i n  a s t r a i g h t  l i n e  southeas t  f o r  100 f t .  
t o  a poin t  ( E ) ,  from t h a t  poin t  proceed d i r e c t l y  e a s t  f o r  400 f e e t  t o  a poin t  
(F);  from t h a t  po in t  proceed d i r e c t l y  south  f o r  approximately 1200 f t .  t o  t h e  
nor thern  curb of t h e  south maintenance road ( G ) .  Proceed west along s a i d  curb 
f o r  approximately 600 f t .  t o  t h e  poin t  of o r i g i n .  

Parce l  two: The boundary i s  drawn around t h e  ga te  which Lowell designed which 
s tands  across  an unused d i r t  road (formerly t h e  access  road) which branches 
no r th  a t  t h e  f i r s t  curve of t h e  present  access  road. The boundary around t h e  
g a t e  i s  a c i r c l e  wi th  a r ad ius  o f  50 f t .  having i t s  cen te r  po in t  i n  t h e  middle 
of t h e  d i r t  road a t  t h e  po in t  where t h e  ga te  c rosses  i t .  
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